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ABSTRACT OF THESIS  
EXPLORING NEW APPROACHES FOR 
WEIGHT LOSS MAINTENANCE: 
INTUITIVE EATING AND EMOTIONAL 
BRAIN TRAINING  
While traditional behavioral weight loss programs have been successful at 
producing weight loss, weight maintenance is difficult to achieve. Addressing stress, one 
major contributing factor in weight gain, may be a potential solution. The purpose of this 
study was to test a stress-management program (EBT) for changes in weight and blood 
pressure, and maintenance of those changes. Obese adults (N=33) were randomized to 
two weight loss groups for a seven-week intervention and a seven-week follow-up 
period: an intuitive eating group or a stress management group. The intuitive eating group 
did not have any statistically significant changes in weight or blood pressure at seven or 
14 weeks. The stress management group had significant changes at seven weeks in 
weight (p=0.05) and systolic (p=0.005) and diastolic (p=0.05) blood pressure. Weight 
decreased by 2.9 pounds at seven weeks and decreased a total of 4.4 pounds over the 14 
weeks (p=0.05) in the EBT group. The EBT approach appears promising for weight loss 
and weight maintenance. More research with larger samples sizes and longer trial periods 
need to be done in order to draw a conclusion on the usefulness of this intervention. 
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Chapter I
Introduction 
Excess weight is a continuing problem in the U.S. and around the world, which is 
associated with increased risk of heart disease, diabetes, and certain cancers.  Body mass 
index (BMI) is a calculation that uses height and weight to determine a persons’ health 
risk category. A BMI of 25-29.9 kg/m2 places someone in the overweight category, a 
BMI of 30-39.9 kg/m2 places someone in the obese category and a BMI of 40 or more 
places someone in the morbidly obese category. Currently 35.7% of the population in the 
United States has a BMI of 30kg/m2 and above (Ogden et al, 2012). With this rate of 
obesity and the adverse health effects that obesity has been shown to have, finding 
effective weight loss and weight maintenance strategies is important. The weight loss 
industry is a multi-million dollar industry in the U.S. and much research has been done 
on weight loss, yet obesity continues to be a problem. Weight maintenance after weight 
loss is an area of research that has been under studied and deserves attention (Hill, 2005).  
Obesity and its’ related health effects are costly. According to the Center for 
Disease Control and Prevention (CDC), the cost of obesity related medical expenses in 
2008 was $147 billion. People who fall into the obese category have an annual health 
care expense that is $1,429 higher than people that are in the normal weight category 
(Ogden et al, 2012).  Obesity is now a categorized as a medical condition with a 
designated ICD-9 code. Obesity is also a risk factor for diabetes, cardiovascular disease, 
stroke, and some cancers.  Obesity is the second leading cause of preventable death in the 
United States (Ogden et al, 2012). 
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One study found that most people who lose weight regain 33%-50% of the weight 
back in the first year after their initial weight loss (Hill et al, 2005). Yo-Yo dieting is a 
term used to express the weight fluctuations in people that go on and off of diets and lose 
and re-gain weight. Unfortunately yo-yo dieters tend to lose weight and regain more 
weight than previously lost (Hill et al, 2005). According to a review by Ohsiek and 
Williams, only 20-26% of people who have had a ten percent weight loss or more are 
able to maintain that weight loss (Ohseik, 2011).  Despite a large body of research on 
weight loss, there is still no consensus on how to avoid weight regain after an initial 
weight loss.   
Calorie control has been shown to be an effective method of weight loss (Ohsiek, 
2011). Negative calorie balance refers to eating fewer calories than the body needs, hence 
causing an energy deficit and a loss of weight. Dieters tend to lose weight by restricting 
calories and increasing physical activity. If dieters know that they need to eat less and 
exercise more to lose weight and maintain weight loss, then why do dieters tend to re-
gain weight? 
Programs that focus on restricting calories, increasing exercise, self-monitoring, 
and behavior change do not focus on the underlying issues behind the individuals’ weight 
issue (Jehn et al 2006). Stress has been shown to be a contributing factor to weight gain, 
however there is need for more research to determine a method of stress reduction that 
helps with long term weight loss and weight maintenance (Elder et al 2012). Stress can 
have many long term health consequences and should be investigated further to 
determine the impact that stress has on body weight.  
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Problem Statement 
Obesity contributes to acute and chronic medical conditions, increases in 
healthcare costs and lost wages. Weight loss has been shown to be achievable for many, 
but weight loss maintenance remains elusive for many. 
Purpose Statement 
The purpose of this study was to compare an intuitive eating based approach to a 
stress management approach (Emotional Brain Training) on the differences in weight 
loss, weight maintenance, and blood pressure over a 14 week period. 
Objectives 
 To examine changes in weight loss over seven weeks between two different
interventions: a stress-management based approach and an intuitive eating-
based approach
 To examine differences in weight maintenance over a seven week follow-up
period in two different interventions: a stress-management based approach
and an intuitive eating-based approach
 To examine changes in blood pressure over a seven week intervention and a
seven week follow-up period between two different interventions: : a stress-
management based approach and an intuitive eating-based approach
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Research Questions 
 Will there be a statistically significant difference in weight loss between
weeks one and seven in the stress management group and the intuitive eating
group?
 Will there be a statistically significant difference in weight maintenance
between weeks seven and weeks 14 in the stress management group and the
intuitive eating group?
 Will there be a statistically significant difference in blood pressure at seven
weeks and 14 weeks in the stress management group and the intuitive eating
group?
Justification  
Eating has been recognized as a way that people cope with stress and emotions 
(Meyer et al, 2010). Research studies have been conducted to assess the effect that 
emotions have on weight gain. Emotional eating has been shown to be a contributing 
factor to weight gain (Meyer et al, 2010). Emotional eating can be described as the act of 
eating for non-hunger reasons such as boredom, stress, sadness, as well as other types of 
emotions. Non-hungry eating refers to eating when the body is not physiologically 
hungry. Eating habits are developed early in life, and emotional eating can be taught to 
children by their parents (Kalvaiti and Southall, 2009). An example of emotional eating 
would be eating a favorite food because it brings back happy childhood memories. An 
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example of a parent teaching their child emotional eating would be giving a child a sweet 
food item when he or she gets hurt. These interactions tend to cause the formation of 
habits, “neurons that fire together tend to wire together”.  
Emotional brain training is a stress management program based on the concept of 
neuroplasticity. Emotional Brain Training (EBT) focuses on the root cause of stress and 
provides coping mechanisms for dealing with stress (Mellin, Croughan and Dickey, 
1997). Unfortunately, the society we live in today is one that is very conducive to high 
stress levels (Torres and Nowson, 2007). EBT gives people the tools to manage their 
stress and become more emotionally balanced. EBT enables individuals to become more 
aware of their emotions so that they can distinguish between non-hungry eating and 
physiological hunger (Mellin et al, 1997) 
The pharmacological industry benefits from people being in a constant state of 
stress. In 2010 there were 4,545,000,000 prescriptions filled in the United States. Most of 
these prescriptions were for disease processes that are made worse by or caused by stress 
(Mellin, 2011). Stress not only has a psychological effect but it also has a physiological 
effect.  
Mindless eating has also been recognized as a contributing factor to weight gain 
(Tobin, 2007). Both emotional eating and mindless eating are forms of non-hungry 
eating.  Many times mindless eating is done when there are distractions around. 
Examples of mindless eating are consuming a bag of potato chips while watching 
television, finishing an entrée at a restaurant without even realizing it or eating lunch 
5
while working and not noticing physiological fullness cues. Mindless eating can lead to 




With the plethora of both physical and psychological issues that accompany 
obesity, research regarding weight loss and weight maintenance is imperative to 
determine the most effective means for weight loss and weight loss maintenance. 
Literature regarding the prevalence, prevention and treatment of obesity is expansive. 
There is a general consensus that calorie reduced diets paired with exercise will induce 
weight loss; however the best way to maintain weight loss is still unknown (Eckel et al 
2013). Many research studies have been conducted on weight loss and have been 
successful but no follow up data from the participants have been obtained, so whether or 
not the participants maintained the weight loss is not recorded. The research literature 
lacks a definitive consensus about weight loss maintenance. 
Obesity  
The causes of obesity are varying and can include an inactive lifestyle, the 
environment, genes and family history, health conditions, medicines, emotional factors, 
smoking, age, pregnancy, and lack of sleep (Hall, 2005). At its most basic definition, 
weight gain is results from a positive calorie balance. The definition of a positive caloric 
balance is the ingestion of more calories than the body has expended. It takes an addition 
of 3500 calories that the body does not require to gain one pound (Hall, 2005).  
The World Health Organization states that obesity is a growing threat to the 
population and that obesity is no longer just an issue in the United States, but that it is a 
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growing problem throughout the world. In 2008 11% of adults worldwide were in the 
obese category, and 35% of adults were in the overweight category (WHO, 2011).  
The United States contributes to worldwide obesity statistics, with 35.7% of the 
population in the obese category (CDC, 2010). The southern United States area tends to 
have higher rates of obesity than the northern area, although this trend may change as 
every state has seen increases in obesity in the last twenty years. According to the Center 
for Disease Control, 66.2% of Kentuckians are in overweight/obese category and 31.3% 
of these are obese. This is slightly better than the national average (CDC, 2010).  
Overweight and obesity are the 5th leading cause of mortality worldwide. In 2008, 
2.8 million deaths were attributed to overweight and obesity (WHO, 2011).  The 
International Obesity Task Force recognizes that obesity is now a global problem with 
deleterious health effects (Kumaryika et al, 2002). Obesity contributes to disease 
processes that lead to death. Cancer, cardiovascular disease, diabetes, hypertension, 
dyslipidemia, stroke, liver and gallbladder disease, sleep apnea, respiratory problems, 
osteoarthritis and infertility can all have an etiology of overweight or obesity (CDC, 
2011). Type 2 Diabetes, a condition directly related to excessive caloric intake and 
obesity, is now responsible for 85% of all Diabetes cases. Type 2 Diabetes was once 
called adult onset diabetes but as the number of obese children has increased this name 
had to be dropped because there are now juveniles who are being diagnosed with this 
type of diabetes (NICE, 2009).  
In addition to physiological consequences, obesity also has psychological 
consequences.  A research study conducted in 2012 used internet message boards from 
2872 subjects to asses individuals’ opinions on the obese population (Brun et al, 2013). 
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Obesity stigma was clear, and common themes were that the subjects considered 
overweight and obese people to be lazy, unintelligent and have poor self control.  The 
bias against obese individuals was socially acceptable within the population who used the 
message boards.  Psychological trauma is common for people who struggle with obesity, 
in part because of how other people view them. Unfortunately this psychological trauma 
can lead to further weight gain because of increases in stress and trauma (Brun et al, 
2013).  
Traditional Weight Loss  
Traditional weight loss focuses on calorie control and increasing physical activity. 
According to Miller and Gaesser, some forms of traditional weight loss are unsafe and 
are clearly ineffective since the rates of overweight and obesity have continued to 
increase (Miller and Gaesser, 1999). The purpose of the study conducted by Miller and 
Gaesser was to analyze weight loss methods through different time periods and see 
whether or not diet and exercise should still be recommended as a way to lose weight. 
Over the past 40 years different diets have cycled in and out of popularity, but none have 
been shown to provide lasting results (Miller and Gaesser, 1999). In the 1950s and 1960s 
fasting was a popular method of weight loss for obese individuals. This resulted in 
serious health issues such as dehydration, loss of lean body mass and death. In the 1960s 
and 1970s low carbohydrate, high protein diets became popular. While people lost weight 
very quickly on these diets, there were side effects such as nausea, edema, fatigue and 
hyperuriemia. People also gained the weight back after quitting the diet. In the 1970s low 
calorie liquid diets became popular. These diets were medically supervised and provided 
only 300-400 kcal/day. Because of the calorie restriction, these diets provided weight 
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loss, however in 1977 and 1978 there were 58 deaths attributed to these diets. In the 
1980s pre-packaged food made by companies like Jenny Craig and Nutrisystem became 
popular.  These foods offered about 1100-1200 calories per day. As with the other diets, 
people did not have sustained weight loss with these programs and some people showed 
signs of cardiac problems after being on the diets (Miller and Gaessar, 1999).  
The last two decades (1990s and 2000s) have brought even more diets yet the 
rates of obesity continue to increase. Over the last two decades low fat diets have become 
popular, as well as low carbohydrate diets, fasting diets and caloric control diets.  Even 
though there are more diet programs today than ever, people consume more calories and 
more refined foods than previously. The authors conclude that no diets have been 
effective in long term weight loss and that researchers need to look for a new paradigm in 
weight loss. Instead of focusing on weight, focusing on being healthy may be a better 
alternative. The authors suggests that researchers should focus on ways that all people, 
not just obese people, should live a healthy lifestyle and that any extreme diets should be 
avoided (Miller and Gaessar, 1999). Current research now considers factors such as 
physical activity, the ‘built’ environment, food accessibility and psychological factors as 
part of weigh management  (Hall, 2005).  
 The AHA guidelines on Lifestyle Management to Reduce Cardiovascular Disease 
report current guidelines based on the most up-to-date research on weight control and 
ways to reduce the risk of cardiovascular disease (Eckel et al 2013). These guidelines 
were written primarily as a report for physicians to use when counseling patients and 
giving advice on diet and cardiovascular disease risk. The authors of these guidelines 
analyzed randomized control trials, observational studies, meta-analysis, and systematic 
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reviews published between 1999 and 2008 to develop these recommendations. Based on 
the findings from a conglomeration of research studies, the AHA committee advises ten 
lifestyle recommendations (Eckel et al 2013). These recommendations are as follows:  
 Consume a diet high in fruits, vegetables, whole grains, low fat dairy products,
poultry, fish, legumes and nuts
 Limit intake of sweets and red meat
 Limit saturated fat to 5-6% of total calories
 Reduce calories from trans fat
 Lower sodium intake
 Get aerobic activity, 3-4 times per week for at least 40 minutes
The studies that were examined showed that individuals that followed diets that 
adhered to these recommendations had lower risk factors for cardiovascular disease. 
Overall individuals that adhered to diets that followed these recommendations (DASH 
diet, Mediterranean diets, and the USDA MyPlate) had lower risk of cardiovascular 
disease (Eckel et al 2013).  
Non-Diet Approach to Weight Loss  
Diets tend to work for short amounts of time but after the diets are ceased, 
participants’ tend to re-gain a majority of the weight back. Non-diet approaches to weight 
loss focus on following physiological hunger cues and body acceptance. In a six month 
randomized control trial, 78 obese, female, Caucasian, chronic dieters participated in a 
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research study to assess the benefits of a non-diet approach to weight loss.  The 
participants were either assigned to a traditional diet or to a non-diet method for six 
months with six months of follow up via group interaction. Anthropometrics, blood 
pressure, blood lipids, eating behaviors, and psychological factors were all measured at 
baseline, three months, six months and one year. There was no significant weight loss in 
the non-diet group compared to the diet group. However, it is interesting that the non diet 
group had similar metabolic benefits as the diet group even though they lost significantly 
less weight (Bacon et al 2002). The findings of this research study could pose the 
question, is weight the only indicator for a healthy body or could overall wellness 
(psychological and physiological) be as or more important? 
In 1996 Fields began a cohort study with 8203 girls and 6769 boys between the 
ages of 9 and 14 (Fields et al 2003). Every year, for three years, the participants filled out 
two questionnaires.  The questionnaire that assessed dieting behavior was adapted from 
the Youth Risk Behavior Surveillance System Questionnaire. The participants dietary 
intake was assessed using the Youth/Adolescent Questionnaire that used food frequency 
with 131 different food choices.  Height and weight were self-reported and BMI was 
calculated from the participants self reported height and weight. Binge eating was found 
to be associated with the participants who dieted at a young age in this cohort.  Dieters 
also gained more weight than non-dieters. The females had higher rates of dieting and as 
age increased dieting became more common. The conclusion of the study was that while 
dieting may be helpful in some cases it can actually be a predictor of future weight gain 
(Fields et al 2003).   
12
Weight Loss Maintenance 
The National Weight Control Registry was established in 1994 and is the largest 
investigation of long term weight maintenance in the United States. In order to be a 
member of the registry you must have lost at least 30 pounds and maintained the weight 
loss for at least one year. There are over 10,000 members of the registry and they are 
tracked via annual surveys. Currently this is the richest source of information that has 
been obtained on strategies for weight maintenance. Some of the research findings for 
this ongoing study are that 90% of the participants exercise one or more hours per day, 
98% modified their food intake in order to lose weight, 78% eat breakfast every day and 
75% weigh themselves at least once a week (Shick et al, 1998).  
Wing and Hill studied weight loss maintenance in a meta-analysis titled 
Successful weight loss maintenance (Wing and Hill 2001). The authors proposed a 
consistent definition of weight loss maintenance so that studies can be compared to one 
another. If one study considers 5% intentional weight loss maintained for six months as “ 
weight loss success” and another study considers 10% intentional weight loss maintained 
for at least one year as “weight loss success” it makes it difficult to compare studies. 
Unfortunately, an exact definition of weight loss maintenance is unavailable so research 
regarding weight loss maintenance varies as the definition varies. A global definition of 
weight loss maintenance should be available so that more research can be compared with 
the same definition (Wing and Hill 2001). 
Wing and Hill reviewed many different studies conducted on weight loss 
maintenance. The factor that the authors of this study considered most important was that 
13
when researching weight loss maintenance the weight loss needs to be intentional weight 
loss and not weight loss from a secondary factor (Wing and Hill 2001). After looking at 
various studies the authors concluded that individuals who were successful at maintaining 
weight loss exercise for an hour or more per day and consistently made food choices that 
were lower in calories than their counterparts who gained weight back. They also 
concluded that if successful weight loss maintenance is defined as intentional weight loss 
of greater than 10% for at least one year than less than 20% of individuals would be 
considered successful.  
Weight maintenance was an issue in 1959 and continues to be an issue in 2014. In 
1959 Stunkard and McLAren-Hume followed 100 obese individuals who were put on a 
caloric control weight loss program. The individuals were allowed 1200-1400 calories 
per day and encouraged to increase their physical activity. The subjects were followed for 
two years after an initial weight loss. After the two years only 2% of the subjects 
maintained a weight loss of at least 20 pounds (Stunkard and McLaren-Hume, 1959).  
Kramer et al published a study on weight maintenance with individuals who were 
involved in a behavioral modification weight loss program. The sample size was 114 men 
and 38 women. The program lasted for 15 weeks and focused on food behavior 
modifications. After the 15 week intervention there was statistically significant weight 
loss. The criterion that Kramer used for weight loss maintenance was that 100% of lost 
weight had to be maintained for 4 years. This study found that only 0.9% of men and 
5.3% of women maintained 100% of their initial weight loss (Kramer et al, 1989).  
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Bender and Bender followed 215 subjects who successfully lost enough weight to 
place them into a healthy weight category according to their BMI. These subjects had 
followed a Weight Watchers Diet Program and all subjects were employed by Weight 
Watchers. The authors of the study followed these individuals for six years. While many 
of the subjects in the first five years were able to maintain their weight loss within 4 kg, 
after six years only seven of the subjects had maintained their original weight loss 
(Bender and Bender 1976).  
In a study by McGuire and colleagues, predictors of weight regain were reviewed  
among dieters who had successfully lost weight (McGuire et al 1999). Psychological 
information and weight behaviors were obtained from the participants at baseline and at 
year one. Thirty-five percent of the participants gained weight during the study and fifty-
nine percent maintained their weight loss. Participants who had higher levels of weight 
regain were more likely to have lost the weight in the two years before the study began, 
have higher levels of depression, and less dietary inhibition. They were also more likely 
to show signs of binge eating disorder (McGuire, 1999). The dieters who were successful 
had higher levels of physical activity as well as lower caloric intake. When entering the 
study the successful dieters had already maintained their weight loss for a longer period 
of time than the dieters who had the weight regain. The dieters who maintained their 
behavior modifications in regards to food (calories) and physical activity were the dieters 
who maintained their weight loss (McGuire, 1999).  
With weight loss being the current recommendations for patients who have type 2 
diabetes, the LOOK AHEAD Trial had a primary objective of studying the long term 
effects of an intensive lifestyle intervention for subjects with type 2 diabetes (The Look 
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AHEAD Research Group, 2012). This was a long term trial with 5145 participants’ ages 
45-75 that had a diagnosis of type 2 diabetes. The participants were randomly assigned to 
either an intensive lifestyle intervention program or to a group that received diabetes 
support and education (control group). The trial lasted for eight years with > 88% 
retention rate in both groups. The goal of the intensive lifestyle intervention group (ILI) 
was a 7% weight loss or more for each participant. After the end of the first year the ILI 
group lost an average of 8.5% and the control group lost an average of 0.6%. At the end 
of the eight years, 50% of the ILI group had lost greater than 5% of their body weight and 
overall the ILI participants lost an average of 4.7%. Individuals in the control group lost 
an average of 2.1% of their initial body weight at the end of the eight years.  The 
participants who lost weight and maintained a significant weight loss increased their 
physical activity and decreased their caloric intake significantly. While this study shows 
that caloric control and physical activity are successful at inducing weight loss it does not 
examine the motivation for the participants’ weight loss or differences in motivation 
between participants who successfully lost weight and those who did not (The Look 
AHEAD Research Group, 2012).  
A Stress Management Based Approach to Weight Loss  
The current world that humans inhabit is one that is filled with issues that induce 
stress. Stress is a necessary physiological response to danger, however many people 
today live in a constant state of stress. The body does not distinguish between the stress 
of being chased by a lion and the stress of being yelled at by a boss. These two states 
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induce the exact same physiological response even though one is life threatening and the 
other is not. The stress response is necessary to keep humans alive when severe danger 
emerges. Human beings are not meant to live in a constant state of stress, however many 
people today are living this way (McEwen, 2002). A stress management based approach 
to weight loss, Emotional Brain Training (EBT), was developed by researchers at 
University of California, San Francisco.  According to a book on the method, Wired for 
Joy, the load of stress can become so great that the brain can be stuck in a constant state 
of stress causing stress hormones to continually be produced (Mellin, 2011). Allostatic 
load refers to the stress those constant states of stress place on the body. According to 
Mellin, “as allostatic load increases, the brain becomes highly sensitized to stress, and in 
time begins to erode the very structures and processes that were designed to protect you 
from stress” (Mellin, 2011 p.4). EBT is set of tools that can decrease and reverse the 
allostatic load through re-wiring self-regulation pathways.  
It was previously thought that once the brain had developed there could be no 
continued growth or neuronal re-wiring. With the concept of neuroplasticity this theory is 
no longer accepted. Scientists now know that people have the ability to grow more brain 
tissue and “re-wire” their brains. Since neuroplasticity is now considered to be a 
physiological truth, ways that this concept can benefit people are being studied. EBT is a 
method of rewiring the brain to have different responses to stimuli that would cause a 
stress response (Mellin, 2011). 
In a simplistic view, the brain can be divided into three parts: the neocortical 
brain, the mammalian brain and the brain stem (Mellin, 2011).The brain stem can accept 
44 million messages at once. It is responsible for maintaining heart rate, blood pressure 
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and the flight or fight response. The mammalian brain (or emotional brain) is responsible 
for emotions, social connections and contains the reward centers. The neocortical brain is 
responsible for thinking, planning, decision making and all concrete thought processes. 
When the mammalian brain is in stress it is difficult for people to make decisions such as 
eating healthfully. When being chased by a lion (or in today’s world, when being yelled 
at by a boss), eating healthfully is not a priority Any education that the brain receives 
affects the neocortical brain. Information about nutrition affects the neocortical brain, but 
not the mammalian brain. This could be a possible reason why people who have 
knowledge about eating healthfully do not always follow what they know when they are 
in a state of stress (using their mammalian brain rather than their neocortical brain).  
EBT is a method that trains people to use self-regulation in order to re-wire their 
brains and reduce stress. EBT has a goal of treating the cause and not the symptoms of 
stress. Diets tend to treat the symptoms of obesity rather than determine the actual 
emotional reason why someone is obese. Research has shown that knowledge about 
healthy food choices does not mean action of healthful eating (Mellin, 2011). Laurel 
Mellin states that “EBT is grounded in axiomatic physiology and there is evidence of its 
health promoting effects (Mellin, 2011).”  
EBT uses a framework of five possible brain states that a person can be in. The 
brain states range from 1-5 with joy being brain state 1, balance being brain state 2, a 
little stress being brain state 3, definitely stressed being brain state 4, and stressed out 
being brain state 5. These brain states correlate with the three different parts of the 
physiological brain. When a person is in brain state 5 they are only using their brain stem, 
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hence they are in a flight or fight brain state. When a person is in brain state 1 they are 
using their neocortical brain and can make more educated decisions (Mellin, 2011).  
There are four concepts that guide  EBT:  
 It’s not us, it’s our wiring
 Wiring triggers brain states
 Brain states become persistent
 We can change our wiring
While EBT did not begin as a weight loss program the tools it provides can reduce 
stress, hence it can theoretically reduce stress based eating. Emotional brain training is a 
non-diet approach that seeks to reduce non-hungry; stress related eating by using 
different mechanisms to reduce stress (Mellin, 2011). Wired for Joy (Mellin, 2010) and 
Wired for Freedom (Mellin, 2007) are two books that teach these concepts and help 
individuals reduce stress by giving individuals the tools to deal with stress rather than 
dealing with stress through binge eating.  
One of the first research studies done with adult weight loss and principles of EBT 
was The Solution Method: 2 year trends in weight, blood pressure, exercise, depression, 
and functioning of adults trained in developmental skills (Mellin, Croughan-Minihane, 
and Dickey, 1997). Twenty-two subjects with mean BMI of 33 +/- 5.3 kg/m2 were placed 
in group interventions that followed an early version of the EBT method. The subjects 
attended weekly sessions for eighteen weeks. Data that were collected from the subjects 
at baseline, three, six, 12 and 24 months. Data that were gathered included weight, blood 
pressure, exercise recalls, and a depression questionnaire. At three months the 
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participants weights had decreased and this trend continued through the final assessment 
at 24 months with a final average weight loss of 7.9 kg.  Blood pressure, depression and 
exercise frequency also improved with the same trend as weight. At 24 months 
improvements in weight and blood pressure (diastolic and systolic) was statistically 
significant. The authors concluded that further studies should be done but that initial 
findings look promising for using the Solution Method for weight loss (Mellin, 
Croughan-Minihane, and Dickey, 1997). 
     In a dissertation by Laurel Mellin, the creator of EBT, emotional brain training 
was used in a small pilot study to determine the effects that emotional brain training can 
have on weight loss and physiological processes (Mellin, 2012). The sample size was 33 
and all subjects had a BMI of 30 or greater.  
The problem statement in this study was that EBT has not been formally studied 
and the purpose was to evaluate EBT mediators. There was both quantitative and 
qualitative data from this study. Some of the research questions posed were (Mellin, 
2012): 
 Does EBT cause improvements in mindfulness? 
 Does EBT cause improvements in weight and blood pressure? 
 Does EBT cause improvements in stress, depression, self-efficacy, and food 
dependence? 
Participants were either randomly assigned to the EBT group or to a control 
group. Obese participants in the EBT group showed statistically significant 
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improvements in mindfulness, stress, depression, self-efficacy, food dependence, weight 
status and blood pressure compared to control subjects. The suggestions at the end of this 
study were that more research with larger sample sizes need to be conducted using 
emotional brain training (Mellin, 2012).   
Mindfulness and Intuitive Eating  
While there are minor differences between mindful and intuitive eating, the two 
concepts are usually referred to interchangeably. Mindful eating and intuitive eating refer 
to eating based on conscious choices, eating based on physiological hunger cues and 
making food decisions based on what a person “feels” their body needs. At the core of 
mindful eating is the concept that people innately know what food is healthful and what 
is not healthful. Mindful eating is a non-diet approach to weight loss. The concept of 
mindful eating is that dieting is not the answer but that listening to your body and 
intuitively feeding your body is the answer (Mathieu, 2009).  
According to the Academy of Nutrition and Dietetics mindful eating is “listening 
to hunger, fullness, and taste satiety cues (Mathieu, 2009).” Mindful eating puts no 
restrictions on food. The theory behind mindful eating is that by eating mindfully there 
are no good or bad foods so individuals are less likely to feel the urge to binge. Data have 
shown that mindful eating “greatly reduces the subjects’ binges and episodes of 
emotional eating” (Mathieu, 2009).  
Intuitive eating is very similar to mindful eating and has three components: 
unconditional permission to eat, eating primarily for physical hunger rather than 
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emotional hunger, and relying on internal cues of hunger, fullness, and satiety cues. 
Evelyn Tribole and Elyse Resch coined the term intuitive eating in their book (Mathieu, 
2009).  
 A review of 31 studies concluded that dieting is a predictor of future weight gain. 
One of the studies showed that individuals who were involved in weight loss studies 
gained more weight in a two year period than individuals who were not involved in a 
weight loss study (Mann and Tomiyama, 2008). 
According to the Center for Disease Control and Prevention, 46% of high school 
students are dieting (CDC 2012). Dieting behaviors tend to continue on to adulthood and 
adults who begin dieting at young ages tend to have higher weights than adults who did 
not diet as children. Denny, Loth, Eisenberg and Neumark-Sztainer (2012) used data 
from Project Eat-III to study intuitive eating in young adults. Project Eat-III is a 
population based study with a sample of 2287 young adults, 45.2% male and 54.9% 
female. The subjects were given surveys that asked questions related to intuitive eating. 
A sample question is:  “I stop eating when I am full.” More men than woman indicated 
that they trusted their bodies to tell them when they were full and to tell them how much 
to eat. All aspects of intuitive eating were more prevalent in the subjects who had a 
normal weight compared to those who were in the overweight or obese category. As BMI 
increased the intuitive eating score decreased signaling an inverse relationship between 
intuitive eating and weight. The subjects who had the highest intuitive eating scores had 
the lowest BMIs. This study suggests that possessing the skill of intuitive eating may 
have benefits if taught to young adults who are overweight or obese (Denny et al 2012).  
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In 2005 Hawks and several other researchers studied intuitive eating in college 
students. Hawks developed an Intuitive Eating scale to measure this parameter. A high 
score was equated with more intuitive eating behaviors and a low score with few of these 
behaviors. Women who scored high on the intuitive eating scale had a lower body mass 
index as well as lower LDL cholesterol and triglycerides hence a lower risk of 
cardiovascular disease (Hawks et al 2005).  
Summary 
Research has shown that obesity causes many detrimental health issues. Studies 
show that behavioral weight loss programs can consistently produce weight loss; 
however subjects tend to re-gain all of the weight back over time. Weight loss 
maintenance is much more difficult to achieve and is an area of research that remains 
understudied. Mindful or intuitive eating and EBT are both potential non-diet approaches 
to weight loss and weight maintenance. Research has shown that people who follow 
intuitive and mindful eating have lower weights than people who follow traditional diets. 
Emotional brain training is in the beginning stages of research, but the little research that 
has been done has been promising. Subjects who were involved in an EBT weight loss 
study showed statistically significant improvements in blood pressure and body mass 
index compared to control subjects. Research on these two potentially useful and 
understudied approaches, mindfulness and intuitive eating and EBT could be the key to 






This was a randomized control trial with no blinding and completely voluntary by 
the participants. The randomization was done via Statistical Package for the Social 
Sciences. The “Select Cases” function was used to select a 50% random sample to be 
assigned to each group. Each participant was given a specific identifier upon 
randomization. One group received an intuitive eating weight loss program and one 
group received an EBT, stress management weight loss program. Each group met twice 
per week for 75 minutes. The active intervention of this study lasted seven weeks and a 
follow-up at 14 weeks was done. There was no face-to-face contact for the seven weeks 
between the intervention and follow up data gathering. There was no deception involved 
in this study.  
Research Methodology  
Demographic, survey, and anthropometric data were collected from all of the 
participants on the first day of the seven week study.  Body mass index (BMI) was 
calculated by weight in pounds divided by height (in inches squared) multiplied by 703. 
BMI was used for this study using the weight and height obtained from the participants. 
Weight was taken using a digital calibrated scale and height was measured using a free-
standing stadiometer. Weight was taken at baseline, week seven and week fourteen.  
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Height was only taken at baseline. Blood pressure was measured using an electronic 
blood pressure machine at baseline, week seven and week fourteen. 
Population and Sample 
The population of this study were all obese males and females. The samples for 
this study were all males and females between the ages of 25-65 years who had a BMI of 
30-40 kg/m2 and were in good health. The sample size was 33. Inclusion for the study 
was on a first come first serve basis. The first 33 people to contact study staff, qualify, 
and sign consents were chosen. Exclusion criteria for this study were: (1) medical 
diagnosis of orthopedic or joint problems that would prohibit physical activity; (2) 
endorsement of any of the three items on the PAR-Q; (3) endorsement of any of the three 
items on the PAR-Q without a physicians consent; (4) hospitalization for a psychiatric 
disorder within the last year; (5) history of anorexia or bulimia nervosa; (6) medical 
diagnosis of cancer or HIV; (7) diagnosis of a major psychiatric disorder; (8) currently 
pregnant, nursing, or planning on becoming pregnant within the study period; (9) nine 
months or less post-partum; (10) weight loss of more than ten pounds in the last six 
months.  
 Instruments and Procedures 
The subjects were recruited through advertisements and flyers placed in local 
papers, bulletin boards, and passed out via e-mail list-serves and delivered to interested 
parties. Subjects were instructed to call a research staff member and were screened for 
eligibility. All eligible subjects were asked to come to an information session where they 
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signed consents if they remained interested in the study after the information session. The 
benefits of this study were considered to be greater than the risks.  
Participants were randomized to either group one or group two. Each group was 
then divided into two smaller groups. Each group met twice per week for 75 minutes. 
Group one (EBT group) met with a person who is certified in Emotional Brain Training. 
Group two (mindfulness/intuitive group) met with a professor and/or a graduate student 
in Human Nutrition and Dietetics from a mid-sized university in a southern state in the 
US. Baseline data were obtained on the first session date. At the end of seven weeks the 
same measurement tools were used to obtain seven week data. Participants were paid $30 
for completing the first seven weeks of the study and assessment. At 14 weeks, 
measurements were taken again and participants were given $40 for the completion of the 
14 week assessment.   
The participants received group sessions for seven weeks. During weeks eight-
fourteen participants were only contacted via e-mail and/or phone. There was no face to 
face contact. Participants were contacted during week 12 and 13 via phone and/or e-mail 
in order to schedule a time for final assessments. These assessments were the same 
assessments that were taken at baseline and seven weeks.  
Data Analysis  
 Descriptive statistics were used to characterize the sample.  Paired t-tests were 




          The initial sample consisted of 33 participants.  Of these participants, 69.7% 
(n=23) were female and 30.3% (n=10) were male. The mean age was 52.6(10.6) years. 
The majority of the participants were white (93.9%) and the remaining were black 
(6.1%). The highest level of education completed was assessed; 30.3% (n=10) had 
graduated from high school, 30.3% (n=10) had obtained an undergraduate degree and 
39.4% (n=13) had a graduate/professional degree.  
TABLE 1: CHARACHERISTICS OF INITIAL PARTICIPANTS  
N=33 
Category  Sub-Category  Number (n) Percentage (%) 
Gender  Female 23 69.7 
Male  10 30.3 
Level of Education High School 10 30.3 
Undergraduate  10 30.3 
Graduate/Professional  13 39.4 
Race  White  31 93.9 
Black 2 6.1
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FIGURE 1: GENDER OF INITIAL PARTICIPANTS 
FIGURE 2: EDUCATION LEVEL OF INITIAL PARTICIPANTS 












     The final sample consisted of 26 participants. Of those who completed the study, 
69.2% were female and 30.8% were male. The mean age was 53.8(9.8) years. The 
majority of the participants were white (92.3%) and the remaining were black (7.7%). 
None of the participants identified themselves as a race other than black or white. Highest 
level of education was also recorded. Of the participants completing the study, 26.9% had 
completed a high school degree, 30.8% had completed an undergraduate degree and 
42.3% had completed a graduate/professional degree. 
TABLE 2: CHARACTERISTICS OF PARTIPCANTS WHO COMPLETED THE STUDY  
N=26  
Category  Sub-Category  Number (n) Percentage  
Gender  Female 18 69.2% 
Male  8 30.8% 
Level of Education High School 7 26.9% 
Undergraduate  8 30.8% 
Graduate/Professional 11 42.3% 
Race  White  24 92.3% 
Black 2 7.7%
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  FIGURE 4: GENDER OF PARTICIPANTS WHO COMPLETED THE STUDY  
FIGURE 5: EDUCATION LEVEL OF PARTICIPANTS WHO COMPLETED 
THE STUDY 












             The mean BMI at baseline for the 33 initial participants was 36.6(3.9) kg/m2. The 
mean systolic blood pressure at baseline was 138.9(16.3) mmHg. The mean diastolic 
blood pressure at baseline was 87.6(9.1) mmHg. The mean BMI at baseline for the 26 
participants who completed the study was 35.8 (4.1) kg/m2. The mean systolic blood 
pressure at baseline was 141.4(17.1) mmHg. The mean diastolic blood pressure was 87.7 
(9.5) mmHg.  
TABLE 3: BMI AND BLOOD PRESSURE AT BASELINE FOR PARTICIPANTS WHO 
COMPLETED THE STUDY  
N=26 
Category  N Mean  Standard Deviation 
BMI  26 35.8 kg/m2 4.1
Systolic blood pressure 26 141.4 mmHg 17.1 
Diastolic blood pressure  26 87.7 mmHg 9.5 
           The participants were divided between two intervention groups. Fourteen 
participants completed the intuitive eating group and 12 participants completed the stress 
management group. At baseline the intuitive eating group was 85.7% (n=12) white and 
14.3% (n=2) black. The intuitive group was 21.4% (n=3) male and 78.6% (n=11) female. 
The mean age was 49.9 (10.4) years. The highest level of education completed was 
21.4% (n=3) high school graduates, 42.9% (n=6) college graduates, and 35.7% (n=5) had 
graduate/professional degrees. The intuitive group had a mean BMI of 34.7 (3.7) kg/m2. 
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The mean systolic blood pressure was 134.4(14.7) mmHg and the mean diastolic blood 
pressure was 85 (8.7) mmHg.  
          The stress management group (n=12) was 100% white. This group was 58.3% 
(n=7) female and 41.7% (n=5) male. At baseline the mean age for this group was 
58.3(7.1) years. The highest level of education was 33.3% (n=4) high school graduates, 
16.7% (n=2) college graduates, and 50% (n=6) had graduate/professional degrees. The 
stress management group had a mean BMI of 37.1(4.3) kg/m2. This group had a mean 
systolic blood pressure of 149.7 (16.5) mmHg and a mean diastolic blood pressure of 
90.7(9.9) mmHg.  
TABLE 4: BASLINE BMI AND BLOOD PRESSURE FOR INTUIVE EATING GROUP 
N=14 
Category  N Mean Standard Deviation
BMI  14 34.7 kg/m2 3.7
Systolic Blood Pressure  14 134.4 mmHg 14.7 
Diastolic Blood Pressure  14 85 mmHg 8.7 
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TABLE 5: BASLINE BMI, AND BLOOD PRESSURE FOR STRESS MANAGEMNET 
GROUP 
N=12 
Category  N Mean Standard Deviation
BMI  12 37.1 kg/m2 4.3 
Systolic Blood Pressure  12 149.7mmHg 16.5 
Diastolic Blood Pressure  12 90.8 mmHg 9.9 
FIGURE 7: BASELINE BMI FOR THE INTUITIVE EATING GROUP AND 














FIGURE 8: BASLINE SYSTOLIC AND DIASTOLIC BLOOD PRESSURE 
FOR THE INTUITIVE EATING GROUP AND STRESS MANAGEMENT 
GROUP 
          After baseline measurements were taken the same measurements were taken at 
week seven and at week 14. The same scale and blood pressure machine were used to 
ensure consistency. One of the participants from the intuitive eating group was not 
present for week seven measurements. All week seven data from the intuitive group 
includes 13 subjects instead of the final 14 participants. 
   At seven weeks the intuitive group had a mean weight loss of 1.5(3.9) lbs (p=0.12). and 
the stress management group had a mean weight loss of 2.9(4.6) lbs (p=0.05). At seven 
weeks the weight loss was not different between groups (Intuitive eating=0.6%, and 
EBT=1.2%) with p=0.37.   
 At seven weeks the intuitive group had a mean systolic blood pressure decrease of 
6.7(15.6) mmHg (p=0.16) and the stress management group had a mean systolic blood 














a mean diastolic blood pressure increase of 0.15(9.9) mmHg (p=0.95) and the stress 
management group had a mean diastolic blood pressure decrease of 7.0(10.9) mmHg 
(p=0.05) 
TABLE 6: WEIGHT CHANGE AND BLOOD PRESSURE CHANGE AT SEVEN 
WEEKS FOR THE INTUITIVE EATING GROUP AND THE STRESS 
MANAGEMENT GROUP  
Group  N Weight Change 
(pounds) 
Systolic Blood Pressure 
Change (mmHg) 
Diastolic  Blood 
Pressure Change 
(mmHg) 
Intuitive Eating 13 -1.5 (p=0.12) -6.5 (p=0.16) +0.15 (p=0.95) 
Stress 
Management 
12 -2.9 (p=0.05) -18.8 (p=0.005) -7.00 (p=0.05) 
At week one the intuitive group had a mean weight of 215.5(25.8) lbs., at week 
seven the group had a mean weight of 214.0(24.4) lbs. and at week fourteen a mean 
weight of 214.6(21.7) lbs. At week one the stress management group had a mean weight 
of 234.2(37.6) lbs., at seven weeks the group had a mean weight of 231.3(37.0) lbs., and 
at week fourteen a mean weight of 229.8(35.3) lbs. At week seven the intuitive group lost 
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an average of 1.52(3.3) lbs., but at week fourteen they gained an average of 0.22(3.5) 
lbs., for a total weight loss from week one to week fourteen of 1.0(6.1) lbs (p=0.54). The 
stress management group lost 2.9 lbs., at week seven and lost another 1.52(3.1) lbs at 
week fourteen for a total weight loss from week one to week fourteen of 4.4 (6.7) lbs 
(p=0.05). 
FIGURE 9: WEIGHT CHANGE FOR THE INTUITIVE EATING GROUP 























FIGURE 11: SYSTOLIC BLOOD PRESSURE  CHANGE FOR THE INTUITIVE 
EATING GROUP 
























FIGURE 13: SYSTOLIC BLOOD PRESSURE CHANGE FOR THE 
STRESS MANAGEMENT GROUP 
FIGURE 14: DIASTOLIC BLOOD PRESSURE CHANGE FOR THE 
STRESS MANAGEMENT GROUP 
The intuitive group did not have significant changes in systolic blood pressure at 

























did not have significant changes in diastolic blood pressure at week seven (p=0.956) or at 
week 14 (p=0.89). The stress management group changed systolic blood pressure at week 
seven (p=0.005), week 14 (p=0.030) and from 1-14 weeks (p=0.070). The stress 




This study was designed to compare weight loss, weight maintenance and blood  
pressure changes in two different non-diet interventions. One of these interventions was a  
stress management based approach (Emotional Brain Training) and one was an Intuitive  
Eating/Mindful Eating approach. The EBT group teaches stress reduction skills and  
the intuitive eating method does not.  Stress has been associated with weight gain, so  
having tools that can help with stress managements may be useful forthose who turn to  
artificial rewards (i.e. food)  in states of stress (Mellin, 2011).  
It was hypothesized that the EBT group would lose weight at seven weeks and 
maintain their weight loss at 14 weeks. It was also hypothesized that the EBT group 
would lower both their diastolic and systolic blood pressure at seven weeks and maintain 
this decrease at 14 weeks.   
At seven weeks and 14 weeks there were significant changes in the EBT group 
only. The intuitive eating group did not show statistically significant changes for weight 
loss or blood pressure at seven or 14 weeks. The lack of significant changes in the 
intuitive/mindful eating group and the presence of changes in the EBT group provide 
evidence for the theory that weight may be related to stress.  
Weight Loss and Weight Loss Maintenance  
 At seven weeks the intuitive group had a mean weight loss of 1.5 (3.9) lbs 
(p=0.12) and the stress management group had a mean weight loss of 2.9(4.6) lbs 
(p=0.05). At seven weeks the weight loss was not different between groups (Intuitive 
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eating=0.6%, and EBT=1.2%) with p=0.37. At week fourteen the intuitive eating group 
gained an average of 0.22(3.5) lbs., for a total weight loss from week one to week 
fourteen of 1.0(6.1) lbs (p=0.54). The stress management group lost another 1.52(3.1) lbs 
at 14 weeks for a total weight loss from one week to 14 weeks of 4.4 (6.7) lbs (p=0.05). 
The stress management group (EBT) lost a statistically significant amount of weight at 
seven weeks and 14 weeks. There was no active intervention for either group between 
weeks 7-14 yet the EBT group continued to lose weight. At seven weeks (during the 
active intervention phase) the intuitive group lost 1.5 pounds, however after the active 
intervention phase was over they gained 0.22 pounds back for a total weight loss of 1 
pound. This is reflective of most diet programs. During the diet phase many people are 
successful at weight loss, however once the diet is over people tend to gain the weight 
back. The stress management group lost 2.9 lbs at 7 weeks, but unlike the intuitive eating 
group, once the active intervention phase was over this group continued to lose weight 
for a total weight loss at 14 weeks of 4.4 lbs. This is a rare result for a weight loss study. 
These results may indicate that stress plays a role in weight loss and that weight loss 
strategies should focus around reducing stress. If the cause of mindless eating and weight 
gain is not confronted than short term weight loss through diet and exercise can be 
achieved but weight loss maintenance is more elusive. These results point towards a need 
for more research regarding stress and weight loss maintenance 
Blood Pressure 
Blood pressure is another health indicator that can be elevated in states of stress. 
The American Heart Association includes stress in the prevention and treatment of blood 
pressure (American Heart Association, 2014). The AHA states that while the link 
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between stress and blood pressure is not clear, chronic stress can cause the body to be in a 
constant flight or fight response and subsequently cause a chronic increase in blood 
pressure. This indicator was measured at baseline, seven weeks and 14 weeks. The 
intuitive eating group did not have any statistically significant changes in both their 
systolic or diastolic blood pressure at seven weeks or 14 weeks. At seven weeks the 
intuitive eating group had a systolic blood pressure decrease of 6.5 mmHg (p=0.16) and a 
diastolic blood pressure increase of 0.2 mmHg (p=0.95). At 14 weeks the intuitive eating 
group had a systolic blood pressure increase of 3.9 mmHg (p=0.22) and a diastolic blood 
pressure increase of 0.4 mmHg (p=0.90). From baseline to 14 weeks the intuitive eating 
group had a systolic blood pressure decrease of 3.7 mmHg (p=0.34) and a diastolic blood 
pressure increase of 2.4 mmHg (p=0.45). These findings are not consistent with the use 
of intuitive eating as a method to improve health indicators (Hawks et al 2005).  
The EBT group had a systolic blood pressure decrease at seven weeks of 18.8 
mmHg (p=0.005) and a diastolic blood pressure decrease of 7.0 mmHg (p=0.05). These 
changes were not maintained at 14 weeks. From seven to 14 weeks, there was an increase 
in systolic blood pressure of 7.8 mmHg (p=0.03) and an increase in diastolic blood 
pressure of 2.1 mmHg (p=0.43). From baseline to 14 weeks systolic blood pressure 
decreased a total of 11.1 mmHg (p=0.07) and diastolic blood pressure decreased a total of 
4.9 mmHg (p=0.18). The decrease in blood pressure during the intervention phase in the 
EBT group and the increase in the seven week follow-up could be indicative of the need 
for a more long term intervention. While there was a significant decrease in blood 
pressure while the participants were actively engaging in stress reducing activities, these 
activities need to be done frequently. EBT is not a program that can be started for a short 
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period and then stopped with expectation that the results will last. The tools taught in 
EBT needs to be continually practiced for results to be maintained. In a study in the 
beginning stages of EBT, systolic and diastolic blood pressure improved over the two- 
year study. These improvements were significant at 24 months for systolic blood pressure 
(p=<0.02) and diastolic blood pressure (p=<0.001) (Mellin, 1997). Currently, typical 
weight loss interventions have shown disappointing long term outcomes. EBT may be a 
solution to long term weight loss maintenance and other health indicators such as blood 
pressure.  
Strengths, Limitations, and Future Research 
          This was a pilot study to test the effectiveness of an EBT program for weight loss 
and systolic and blood pressure changes. This was one of the first studies to test how 
EBT could be used for weight loss and weight loss maintenance. The limitations of this 
study include short study duration, and a small sample size.  The strengths of this study 
were low dropout rate and the presence of two interventions to be compared.  
It was assumed that the blood pressure machine used to measure blood pressure 
was calibrated and consistent from one assessment week to the next. It was also assumed 
that the scale used to measure weight was calibrated accurately and that research staff 
were recording all data correctly.  
More research, with larger sample sizes and longer study duration are needed to 
strengthen confidence in these findings. The EBT program provided significant short 
term results which may be promising for the treatment of obesity. More research is 
needed in order to hold confidence in EBT as a feasible treatment for obesity. 
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